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[Abstract] Objective Genetic analysis was performed to infer the relationship between
hantaviruses carried by Raitus norvegicus from Henan and Neimenggu provinces and the other known
hantavirus and the vaccine strain. Methods Total RNA was extracted from lung tissues with Trizol
reagent. The complete M and S segment sequences of strains NM133 and Q12 were amplified by
RT-PCR. The purified DNA fragments were directly subjected to sequencing, and then to sequence
analysis and phylogenetic analysis. Results The complete S segment sequences of strains NM133
and Q12 were found to be 1770 nt and 1772 nt in length respectively, with one open reading frame
encoding 429 amino acids. The complete M segment sequences of both two strains are 3654 nucleotide
in length encoding a protein of 1133 amino acids. The two strains shared a high degree of
homology with most of known Seoul virus (SEQV) but quite different from Hantaan virus and other
hantaviruses. Furthermore, the nucleoprotein and glycoprotein of the two strains had the congruent
structure with the vaccine strain Z37. On the S- and M-phylogenetic trees, both strains (NM133 and
QI12) were grouped into the first cluster of SEOV, and were more closely related to the strains, such
as: Hb8610, R22, HB55, L99, and K24-¢7. Conclusion Both strains (NM133 and Q12) belonged
to SEOV, and sharing a high degree of homology and similar secondary structure with strains
including the vaccine strains Z37, our data suggested that the present vaccine used in China could
effectively prevent HFRS caused by SEOV.
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X 38 %% # (Hantavirus, HV) EE A K (L) . P
(M)FUN(S)3ANEE B4 AR, 43 5 G B4 8 RNA
MRNA B AR, WE A (Gn.Ge) MATABEEH
(GPC) R EH(NP)Y, HV X E hmshR s
HWIHEBAANE, ANBYEHVIGHIIRBEEETES
M # (HFRS) MIPUHH LR S E(HPS), EE#E
B84 23 4~ I FE B/ R R HV R, (UM% 2 (Hantaan
virus, HTNV) . 7US % % (Seoul virus, SEOV) . 5
$i1%%5 F (Puumala virus, PUUV) . E R HLHR- DL IR #&
3 185% % (Dobrava-Belgrade virus, DOBV) fES B A
7o HFRSY, S —BHV ¥k 8 — /5L
FEYIMXMR 3, FTRE S B R TS Bk,
B LR B RENSR, I HTNV &
PUUVY, RET 1981 E7E A5 IR 30 R
X &% Bt g1 SEOV 5] & f 55 B HFRS, 1982 4F M 1% i
ROBE B P BEEREY, FEE 0T S5 5
IRt R &, SEOV E R E ) iz, L
BEFTA R HFRS X, FIE MEE B BOfT
RERE AT R, B EFATH SEOV (85 R 54
AT, FTERNBFFEHA, L SEOV 5N
HERS | 5N BRI RN E, I ALBHEER
£, BT EFEEA [ HETRBIRERE,
AHHRENNFEE B IR XA S AR B M
HVHUR P B Py 3 T2 S MERE K B
HRFF, HTREFE S RA KL, SRS
WF,
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1. A4 R IR - 2002 4E MAAT £ 71 2005 45 A IF FI R
RTRENBRBRBRWAA(HS HQ2HM
NM133) , B4R R 2 HV HURFRYE,

2. 5| WE SR APPSR ERS S
MERFBR" HTI#sSMERRBHNT IR
BEIER, Bl EETEY TEERRS
AHRAFT AR

3. RER-RAM#%KX RN (RT-PCR): £ R
Invitrogen /A ) ) Trizol RNA $ Bzl 3 A8 42
U5 B RNA, F P14 5| ¥ & AMV K ¥ % B§
(Promega)& i, ¢cDNA, 42 C K/ 90 min,72 C 10
min K& R %78, By LSl HEAR
PCRY"# 2 MEH H Bt . FIMI AiTHV-MR & M1 #l
SEO-MR ¥ ## Gn & Bt ; ] M4 #l HV-MF & M4 fl
SEO-MF §"#¥ Ge X, PCRIEMNSH 0 94 CHIZE
# 3 min, 94 CZ54E 1 min, 52 CiB A 1 min, 72 CIE

{812 min, 35 K IEFF)E , 72 CEEM 10 min, PCRFZHIF
1% 5 BE SR AL YK IS , i TaKaRa 2 7] % B B L,
& BB HEA T Il B IR Bl b
A TA Y TEBARRSARARZZRTFFIE.
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B B BB R 5, 8 H MegAlign #EATRH BRAN
FEMRFFIRIBE L, F PHYLIP R4Fa#H1T £
g & 4 4y 7, BLAR £ M #% % (neighbor-joining
method , NJ)# 8 R G0 B, 7387 R F 10001751
#H (replicates)
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A+THIC+GHIF RN 5825%.41.75%, Q12
BREHES FBNERILH 172K ERAN,
HFPA+THCHGHIERDHI K 58.24% .41.76%,
A HV BEH AT RHE, 2R BN SEERB
H3IWorAM:S 3% B X (non-coding region,
NCR) . FF 7% 14 %) i3 #E 22 (open reading frame, ORF)
13’ NCR., 5 NCR fJ B4 42 nt, NM133 Bkl
QI2#k#Y 3' NCR 454 438 nt #1440 nt; ORF fii &
¥4 43 ~ 1332 nt, 331 1290 M H BR , 15 429 4
BERABMEER. ENMNS B S M3 KKk
I b, KA e AR AR B AL IR AR

2R A2 M AR F BE39 &7 3654 nt, NM133
BRFEATTH SR NG0.72%,C+HGHEREN
39.28%., QI2HKIRTEAI A+THI TR N 60.45%,C+
G &8 R 39.55%, 2%k 8 M ORF i B 453K
50 ~ 3451 nt 7149 ~ 3450 nt, £+ 3402 ML HBE ,
BAaEREE AR, B 1133 M EHARAR .
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SHK HUKK SRR B REX B, 4558 8RR
W RA — B R E5H (A SUF H NM133 #R 19
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NM133 ¥k 5% 7 NP E BB BiK /KX SUE
X RE 26X WLE 1AL E A FEKX BT
BiKK, B~ NPEKFH L Z%0). Antigenic index
SATETLAE NP M H R LR . Gn i E C-
KU H W B ARSE 5] “YRTL” #1“WAASA” . EFF
YRTL #5613 ~ 616 {if aa, 7 Gn E H P & EHRF,
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642 ~ 646 aa, GPC 3tH 64~ Asn(N) -85 K AL {7 &
(Asn-X-Ser/Thr), FH 57 Gn X ; Asn132 ,Asn233,
Asn345 . Asn397. Asn560; 1 I~ 7E Ge [X : Asn926, 5
Z37 R Hi Rk GPC L b i —B", GPCEE
R B KKK R  Fem s X LA 1B, Gn
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2HRIRFER &M R K BT R RS K Ko
MR E IR 415 HAb 2 F6) SEOV M) 1 43 51 A
84.3% ~ 99.2%F1196.6% ~ 99.6% , 5 199 { [} I 4 5%
5.5 Gou3 MR TR MK, 2 M85 HTNV f#%
FRF RS> R 71.49%F1 71.3% , BAERE R 51
K 77.1%; 5 DOBV M B R F EHE K 70.1% , &
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4. BHEKREDN HLES MER B BZHERTF
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HeSENRFBRETRAENH LR SEMER
BREEFBFIMENRERENEEL -,
NMI133 F1 Q12 FHRIR#E B 72 7E SEOV I 1 &Y, %
TR A4 3K A 1L/ Hb8610 .7 7§ R22 I HBSS /L

DOBV
76-118 /Aa/South Korea/M14626
Goud/Rr/Zhejiang(China)/AF288651 }#5
— IR461/laboratory rat/United Kingdom/AF329388}#6
K24-e7/Rn/Zhejiang(China)/AF288653
NM133/Rn/lnner Mongolia(China)
Hb8610/?/Shanxi(China)/AF288643
R22/Rn/Henan(China)/AF488707
L99/RI/Jiangxi(China)/AF488708
Q12/Rn/Henan(China)
{-_B-O-SQIRnISouth Korea/AY273791 }#4
SR11/Rn/Japan/M34881
0.01 [BJHDO1/RnIBeijing(China)/AY627049 }
Z37/Rn/Zhejiang(China)/F 187082

¥ Aa BB R, Rr 8 K R, Laboratory rat LB A H K ,Rn 8K
BRI BHER,
B4 HSEFBEFIUNIGEHENRERER
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B2 R R E AR I TE SR KK,
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